Aclacinomycin A was observed to effect the thermal denaturation of DNA and to increase Tm. The visible absorption spectrum of the antibiotic showed bathochromic and hypochromic shifts upon reaction with native and heat-denatured DNA.
path was recorded in a Gilford spectrophotometer, as the temperature was raised at a rate of I 'C per 5 minutes up to 97°C.
Difference spectrum of aclacinomycin A in the presence of native salmon sperm DNA or porcine tubulin:
Difference in visible absorption spectrum between aclacinomycin A and the antibiotic-DNA complex was observed in 0.1 M phosphate buffer, pH 7.0 (salmon sperm DNA-P 1 mM and aclacinomycin A 0.1 mm) in a quartz cuvette of 1-cm light path, using a Shirnazu spectromonitor UV-202. Difference spectrum between the antibiotic and the tubulin-antibiotic complex was measured in MES buffer [2- Fig. 5 . The results suggested that aclacinomycin A bound to tubulin.
Binding of [14C]Aclacinomycin A to Tubulin
[11C]Aclacinomycin A was found to bind to porcine tubulin by equilibrium dialysis (Fig. 6 ). The stoichiometry of the antibiotic-tubulin interaction could not be determined precisely, because tubulin was not stable enough during 24-hour dialysis.
Discussion
The current results, obtained by equilibrium dialysis and by thermal denaturation, suggest that aclacinomycin A may intercalate between base pairs of the double helix of DNA. It is consistent with the results with other anthracyclines (cf. a review by Di MARCO et a1.6)).
Concerning base requirement for the interaction of anthracyline antibiotics with DNA, there are many reports with disparate results (see the above reviews)).
Aclacinomycin A has been found to The data were obtained by equilibrium dialysis at 20°C for 24 hours.
The buffer used consisted of 150 mm NaCI and 15 mm sodium citrate, pH 6.4, and the concentration of polynucleotides was 100 p.m. possess greater affinity for poly (dAdT) than for poly (dIdC). It is in accord with the previous observation" that the antibiotic impairs the template activity of poly (dAdT) for RNA polymerase reaction, tut not significantly that of poly (dldC).
The results seem to be consistent with those of nogalamycin, reported by BHUYAN et al." and by WARD et al."
The base specificity may be attributed to the mode of antibiotic-DNA interaction, which remains to be determined. The activity of aclacinomycin A is more similar to that of actinomycin than to those of adriamycin and daunorubicin, because aclacinomycin A shows a preferential inhibition of RNA over DNA polymeras--reaction by interacting with template DNA". However, actinornycin does not interact with poly (dAdT), and the base specificity of actinomycin (binding to deoxyguanosine moiety of DNA, cf. a monograph by GALE et al.1°) is different from that of aclacinomycin A.
The binding of aclacinomycin A to tubulin seems to be in accord with the finding by NA and TIMASHEFF with daunorubicin'".
However, the significance of the interaction with tubulin for the mechanism of action remains to be determined.
